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Description 

The present invention relates to a one-pack type oxidation hair dye composition using uricase. More particularly, it 
relates to an oxidation hair dye composition containing uricase stably and having excellent hair dyeing effect. 
5 In conventional oxidation hair dye compositions, hydrogen peroxide, sodium perborate, sodium percarbonate and 

the like are used as oxidizing agents for developing color by oxidation polymerization of the dyes and for bleaching hair. 

However, such oxidizing agents significantly damage hair due to their strong oxidative effect. As a result, they are 
apt to cause serious cosmetological problems such as split hair, snap hair, unkempt hair and the like. In addition, since 
it is likely that such oxidizing agents come into contact with skin such as face, hands and the like during treatment with 
10 them, they are also apt to cause skin disorder for some persons. 

As a means for solving such problems by aiming at mild oxidation by an enzyme, the present inventors have proposed 
a hair dye composition comprising a^dielectron reducing oxidase utilizing oxygen as an acceptor and a substrate as 
donor, which utilizes the oxidation of an oxidation dye by the enzymatic oxidation reaction for hair dyeing (U S Patent 
4,961.925). y V . . aic I 

The present inventors have further studied uricase of this type of the hair dye composition as disclosed in U.S. 
Patent 4,961.925. intensively, and have succeeded in obtaining a hair dye composition having improved stability of 
uricase which is quite practicable by selecting a suitable combination of certain ingredients. 

The main object of the present invention is to improve stabi lity of uricase in a hair dye compositioA comprising a 
dielectron reducing oxidase utilizing^gen as anjLCC_ept9i>and a jsubsfrat e as dono r^ which utilizes the oxidation of an 
oxidation dye by the enzymatic oxidation reaction for hair dyeing tolncrease practicability of such type of the hair dye 
composition. 

This object as well as other objects and advantages of the present invention will become apparent to those skilled 
in the art from the following description. 

According to the present invention, there is provided aone-pack type oxidation hair dye composition which comprises 
25 uricase. an oxidation dye. uric acid and optionally a reducing agent the electrode potential of which is more positive than 
that of ascorbic acid but more negative than that of uric acid. pH of said composition being 6.7 to 9.5. 

Uricase contained In the oxidation hair dye composition of the present invention is also referred to as "urate oxidase" 
and is a dielectron reducing oxidase which is contained in liver, kidney, spleen and the like of mammal other than primates 
in a large amount. 

The concentration of the uricase to be contained Is 1 to 1.000 LU./g, preferably. 100 to 250 I.U./g based on the 
weight of the composition. When the concentration is less than 1 I.U./g, hair dyeing effect is insufficient. On the other 
hand, when it Is more than 1 .000 I. U./g, increase In hair dyeing effect is not expected any more and it is disadvantageous 
from economici viewpoint. 

The term "I.U." as the unit of enzyme activity used herein means the international unit and is the amount of enzyme 
activity required for converting 1 ^imole of uric add into its reaction product per one minute under conditions of pH 8 5 
at25**C. 

Uric acid which is the substrate of uricas e is also an essential ingredient of the present invention. Then, upon using 
the oxidation hair dye composition of tiie present invention, uricase reacts with the substrate uric acid as donor , under 
suitable conditions to polymerize the oxidation dye by its enzymatic oxidation reaction in hair to form a pigment and to 
40 dye the hair. The term "uric acid" used herein includes salts tiiereof. 

The concentration of uric acid to be contained in tiie oxidation hair dye composition is preferably 0.1 to 5.0% by 
weight. Uke the above description witii respect to the enzyme, when the concentration of uric add as tfie donor is less 
than the above range, ttie hair dyeing effect is insufficient. On the otiier hand, when tiie concentration Is more tiian the 
above range, any increase in tiie hair dyeing effect Is not expected and it Is disadvantageous from the economical 
45 viewpoint. 

In tiie composition of the present invention, preferably, a certain reducing agent Js contalned. The reducing agent 
is necessary to have a suiteWeanti:©)^^ the enzymatic enzyme 

reaction. Then, the electrode potential of the reducing agent Is more positive than that of ascorbic acid but more negative 
than that of uric add. Such a reducing agent has the electrode potential of about -80 mV to about 68 mV asmeasured 
so by the method as described hereinafter. Examples of the redudng agent indude dl-cysteine, thioglycolic add. N-acetvl- 
J--CYstetne. sodium sulfite and salts thereof. 

The concentration of the reducing agent to be contained in the oxidation hair dye composition of the present invention 
is preferably not more tiian 0.5% by weight based on tiie total weight of tiie composition. 

In the present invention, the desired composition can be obtained without using any redudng agent, when it is 
produced under sfrlct anaerobic conditions. However, normally, It Is prefen-ed to use the reducing agent in view of ease 
of tiie production. 

The oxidation hair dye composition of the present invention is adjusted to pH 6.7 to 9.5. It has been found that 
uricase is stabilized by tiiis pH adjustment and excellent hair dyeing effect can be obtained. 
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The pH adjusting agent which can be used in the present invention includes potassium hydroxide and monoeth- 
anolamlne and they can be used alone or in combination thereof. 

The oxidation dye to be used in the present invention and its amount are not specifically limited. For example, the 
oxidation dye described in Quasi-drug Material Specification (supervised by Ministry of Health and Welfare Pharma- 

5 ceutical and Supply Bureau. Japan, edited by Japan Official Compendium Society, published by Yaloiji Nippo Co., Ltd 
June, 1991) can be used in a suitable amount. Examples of the dyes include 5-amino-o-cresol. 3,3'-iminodiphenol 2 4- 
diaminophenol hydrochloride. toluene-2.5-diamine hydrochloride, p-phenylenediamine hydrochloride. N-phenyl-p'phe- 
nylenediamine hydrochloride, m-phenylenediamine hydrochloride, o-aminophenol, catechol. Niahenyl-p-phenylenedi- 
amine acetate. 2.6-diaminopyridine. 1,5-dihydroxynaphthalene, diphenylamine. toluene-2.5-diamine. toluene-3.4- 

10 dtamine, a-naphthol. p-aminophenol. piDhenylenediamine. p-methylaminophenol. hydroquinone. pyrogallol N-phenyl- 
p-phenylenediamine, phloroglucin. m-aminophenol. m-phenylenediamine. 5-amino-o-cresol sulfate, o-aminofahenol sul- 
fate, o-chloro-p-phenylenediamine sulfate. 4.4-dlaminodiphenylamine sulfate. 2.4-diaminophenol sulfate, toluene-2 5- 
diamine sulfate, p-aminophenol sulfate, p-phenylenediamine sulfate, p-methylaminophenol sulfate, m-aminophenol s'ul- 
fate, m-phenylenediamine sulfate, 2,4-diaminophenoxyethanol hydrochloride and 5-(2-hydroxyethylamino)-2-methyl- 

15 phenol. 

Direct dyes which can be often used in combination with oxidation dyes are also included in the oxidation dyes in 
a wide sense and can be used in the present invention. Examples thereof include 2-amino-4-nitrophenol, 2-amino-5- 
nitrophenol. 1-amino-4-metiiylaminoanthraquinone. nitro-p-phenylenediamine hydrochloride. 1 ,4<liaminoanthraqui- 
none. nitro-p-phenylenediamine, picramicacid, sodium picramate. 2-amino-5-nitrophenol sulfate, resorcinol. nltro-p-phe- 
20 nylenediamine sulfate, p-nitro-o-phenylenediamine sulfate, p-nitro-m-phenylenediamine sulfate and the like 

Among them, particularly prefen-ed oxidation dyes used in tiie composition of tiie present invention are p-phenylen- 
ediamine and salts tiiereof, p-aminophenol. 5-amino-o-cresol. p-methyl-p-aminophenol sulfate, m-aminophenol p-nitro- 
o-phenylenediamine. 2.6-diaminopyridine. resorcinol. o-aminophenol. and m-phenylenediamine hydrochloride! 

These hair dyes can be used alone or in combination of two or more thereof. 
25 f For improving hair dyeing effect, in the oxidation hair dye composition of ttie present Invention, it is necessary to 
allow an electron to move freely upon oxidation polymerization of tiie dye. For this, preferably, tiie composition should 
contain at least 60% by weight, more preferably. 60 to 99% by weight of water. 

^ In addition to tiie above ingredients, the oxidation hair dye composition of the present invention can contain other 
ingredients such as surfactants, oil ingredients, thickeners, solvents, chelating agents, perfumes and the like. It has also 
30 been found tiiat xantiian gum, particularly, that free from any proteolytic enzyme and metal salt is suitable for dispersing 
uric acid. In tiie present invention, it is preferred to use such a xanthan gum as an ingredient for dispersing uric add 

The following experiments further illustrate the pH range suitable for tiie oxidation hair dye composition of tiie present 
invention, the reducing agent and tiie pH adjusting agent to be contained in the composition and tiie amount of water 
in tiie composition. 

Experiment 1 

RQlatipnship between pH of composition and st abilitv of enzvme and hair dveina effect 

Hair dye compositions to be tested which had been adjusted to various pH values under nitrogen atmosphere (anaer- 
obic conditions) were stored at 40*C for 20 days. After storage, enzymatic activities, pH and hair dyeing effect of tiie 
compositions were measured. Then, tiie suitable pH range was determined from tiie view point of storage stability of 
the enzyme activity and hair dyeing effect. 
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Table 1 





Ingredients 


Amount (% by weight) 




p-Phenylenediamine 


1.5 


10 


p-Aminophenol 


0.1 




m-Aminophenol 


0.08 




m-Phenylenediamine hydrochloride 


0.12 


IS 


Glycine 


0.8 




Sodium sulfite 


0.126 




Glycerol 


3.0 




Uric acid 


1.0 


20 


Xanthan gum 


1.0 




Sodium carboxymethylcellulose 


1.0 




Uricase (22 LUVrng) 


0.4545 


25 


4N Aqueous potassium hydroxide solution 


suitable amount 




Purified Water 


suitable amount 




0.05M Aqueous phosphate solution 


suitable amount 



30 

The ingredients shown in Table 1 were mixed in a box the atmosphere in which had been replaced with nitrogen 
beforehand and thi? pH thereof was suitably adjusted. The resultant composition and that filled in a 20 g aluminum tube 
and stored at 40*0 for 20 days were used as test samples and they were subjected to the following tests. 

35 Evaluation of time-cours e stability of uricase activity 

Activity assay for uricase w as measured by using an oxygen electrode (Clark Type) system. About 1 g of each test 
sample was dissolved into 20 g of purified water, while replacing the atmosphere with nitrogen. Then, 0.3 ml of the 
solution was taken in a reaction cell dissolved oxygen measuring apparatus containing 3 ml of a bulk solution (ImM uric 
40 acid/50mM borate-KOH buffer, (pH 8.5)) at 25*'C. The rate of decrease in dissolved oxygen caused by the enzymatic 
reaction was measured and the residual enzyme activity was evaluated by a relative value obtained by taking the enzyme 
activity Immediately after the production of the connposition as 100. 

Measurement of pH value 

45 

The pH value was measured after diluting the test samples ten times with purified water. 
Hair dveina test 

50 The test sample was applied on a goat hair in a bath volume ratio of the test sample to the goat hair of 1 : 2 and 
the goat hair was incubated under 90% relative humidity at 30*0 for 30 minutes. Then, it was washed with water, dried, 
and evaluated the hair dyeing effect by using JIS Standard Color Chips. 
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The results are shown in Table 2. 



Table 2 



c 

D 


oampie ino. 


Buffer solution 


pH 


Residual enzyme 
activity* (after 20 
days storage) 


Hair dyeing effect** 


10 




4N KOH (ml) 


H3PO4 






immediatelv 
after production 






1-1 




balance 


6.3 


73.5 


8.00 


8.00 




1-2 






fi 7 


on 9 


4.00 


4.00 




1-3 


1.0 




7.4 


115.8 


3.00 


4.00 


IS 


1-4 


2.2 




8.8 


100.6 


3.00 


3.50 




1-5 


2.2 




9.0 


99.3 


3.00 


3.00 




1-6 


3.0 




9.5 


92.0 


3.00 


• 4.00 


20 


1-7 


4.0 




9.9 


73.0 


3.00 


4.00 




1-8 


4.5 




10.2 


35.8 


3.00 


5.00 



*: The value was calculated by taking the activity imrhediatety after the production as 100. 
Evaluated by using JIS Standard Color Chqss. 



25 

As seen from Table 2. it has been found that both enzyme activity and hair dyeing effect are stable in the pH range 
of 6.7 to 9.5, while both properties are remarkably deteriorated when the pH deviates from this pH range. 

Thus, the pH range of the hair dye composition of the present Invention should be within the range of pH 6.7 to 9 5. 

30 

Experiment 2 

Evaluation of reducing agents 

55 Various reducing agents generally used as raw materials of cosmetics were tested for their influence on hair dyeing 
effect. At the same time, the electrode potentials of those reducing agents were measured. Thereby, reducing agents 
suitable for the composition of the present invention were selected and their suitable electrode potentials were deter- 
mined. 

^0 (^^ Influence of reducing aoents on hair dveinq effect 

To 5 g of each hair dye composition base as shown in Table 3-1 were added 0.5 mi of an enzyme solution (2,000 
45 I.UVml) and 0.05 g of uric acid and the mixture was thoroughly mixed. The resultant composition was immediately applied 
on a goat hair weighed 2 g and of 10 oti long. Then, tiie goat hair was incubated under 90% relative humidity at 30'*C 
for 30 minutes, washed with water and shampooed, dried and observed the dyeing properties. The hair dyeing effect of 
the treated goat hair was evaluated in visual according to the following criteria. 

so A: being dyed in a ttiick dark brown color 
B: being dyed in a dark brown color 
C: being dyed in a pale dark brown color 
X: being hardly dyed 

(2) Measurement of electr ode potentials of reducing agents 

Electrode potentials of the reducing agents used in the above (1) were measured and the range of the electrode 
potential of the reducing agent to be used in the composition of the present invention was determined. 



5 



<EP (y7iea4AAi i > 



EP 0 716 846 A1 



Apart from the dye composition base as shown in Table 3-1, the various reducing agents as shown in" Table 3-2 
were adjusted to the final concentration of 500 ^M, while replacing the atmosphere with nitrogen and their electrode 
potentials were measured by potentiometric titration. 

The results of Experiments (1) and (2) are shown in Tables 3-1 and 3-2 together with the experimental conditions. 



Table 3-1 



1 n n fori i o ntc 


Amounts (% by weight) in dye composition base 




2-1 


2-2 


2-3 


2-4 


2-5 


2-6 


2-7 




1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


m-r nenyien© uiamine 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


m-Aminophenol 


0.05 


0.05 




n n<^ 
u.uo 


U.UO 


U.UO 


n AC 
O.UO 


Glycerol 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


3.p 


Sodium carboxymethylceliulose 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Uric acid 




15mM 












Sodium sulfite 






15mM 










Thioglycolic acid 








15mM 








N-Acetyl-L-cysteine 










15mM 






Sodium ascorbate 












15mM 




dl-Cysteine 














ISmlVI 


4NK0H 


to adjust to pl-i 9 












Purified water 


100 g balance 












Hair dyeing effect 


A 


A 


A 


A 


A 


X 


B 



Table 3-2 



Reducing agents 


Uric acid 


Na2S03 


Thioglycolic add 


N-acetyl-L- 
cysteine 


^ Na ascorbate 


dl-cysteine 


Electrode potential 
(mV)* (PVAgCI) 


68 


35 


-21 


15 


-82 


-66 



Conditions for measurement 

Buffer solution: 0.5M glycine-potassium hydroxide buffer solution (pH 8.5) 
Standard solution: 0.01 N iodine solution 
Working electrode: Platinum 
Reference electrode: Ag/AgCI 
Apparatus: Hiranuma Reporting Titrator. Comtite 101 

As seen from the results of Table 3. uric acid , sodium sulfite, thiqglycqlic acid, N-acetyl-L-cysteine and di-cysteine 
showed good hair dyeing effect, while the effect of ^aiuml ^orBatgwas ihs In addition, in view of the factlhat 

the uric acid which is the IgssentiaJ ingredient^ the present invention acts as the substrate of the enzyme, it has been 
found that, suitably, the electrode potential of the reducing agent to be added to the composition is more positive than 
that of ascorbic acid but more negative than uric acid, that is, about -80 mV to about 68 mV. 



6 



1 

Experiment 5 



EP0 716 846 A1 



Evaluation of dH adjusting agents 
5 Method 

As shown in Table 4, the hair dyeing effect (dyeing properties) was evaluated with changing a pH adjusting agent 
(alkaline materials). The compositions (hair dye pastes) were adjusted to pH 8.5 with various pH adjusting agents filled 
into sealed vessels and stored at 40*»C for 120 days. Then. 4g of each hair dyes paste was taken out from the vessel 
and immediately applied to the goat hair which weighed 2 g and was 10 cm long. The goat hair was incubated under 
90% relative humidity at 30*»C for 30 minutes and then washed with water, shampooed and dried. The hair dyeing effect 
of the treated goat hair was visually evaluated according to the following criteria. 
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A: being dyed in a thick dark brown color 
B: being dyed in a dark brown color 
C: being dyed in a pale dark brown color 
X: being hardly dyed 

The results are shown in Table 4. 



Table 4 





Ingredients 


Amount (% by weight) 


25 




3-1 


3-2 


3-3 


3-4 




p- Phenyl enediamine 


1.2 


1.2 


1.2 


1.2 




m-Phenylenediamine 


0.1 


0.1 


0.1 


0.1 


30 


p-Aminophenol 


0.6 


0.6 


0.6 


0.6 


Glycerol 


3.0 


3.0 


3.0 


3.0 




Sodium carboxymethylcellulose 


1.0 


1.0 


1.0 


1.0 




Glycine 


0.8 


0.8 


0.8 


0.8 


35 


Decaglyceryl monooleate 


2.0 


2,0 


2.0 


2.0 




Thiogiycolic acid 


13mM 


13mM 


13mM 


13mM 




4N Aqueous potassium hydroxide solution 


2.82 








40 


4N Aqueous sodium hydroxide solution 




2.85 






Aqueous ammonia (28%) 
Monoethanolamine 






0.61 


0.61 




Uric acid 


1.0 


1.0 


1.0 


1.0 


45 


Uricase (k I.U.) 
Purified water 


10 

100 gba 


10 
ance 


10 


10 




Hair dyeing effect 


A 


B 


X 


A 



As seen from Table 4. excellent hair dyeing effect was obtained only when the pH was adjusted by potassium 
hydroxide or monoethanolamine. 
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Experiment 4 

Reiation between am ount of water in composition and hair dveina effect 

It was considered that a certain amount of water would be required for the composition of the present invention so 
that movement of an electron necessary for oxidation polymerization of a dye was assured to improve its hair dyeing 
effect. Then, hair dyeing effect was evaluated with appropriately changing the amount of water and the amount of water 
necessary for the oxidation hair dye composition was determined. 

As seen from Tables 5 and 6, various test samples were prepared by replacing purified water with 1.3-butylene 
glycol or glycerol and 5 g of each sample was applied to 2 g of goat hair and wool doth. They were incubated under 
90% relative humidity at 30*C for 30 minutes and then washed with water and dried. 

The hair dyeing effect of the dried goat hair and woo! cloth were evaluated by measuring their brightness by using 
J IS Standard Color Chips. 

The results are also shown in Tables 5 and 6. 

1. 

Tables 



Ingredients 


Amount (% by weight) 




Standard 


4-1 


4-2 


4-3 


4-4 


4-5 


p-Phenylenediamine 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


p-Aminophenol 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


m-Aminophenol 


0.08 


0.08 


0.08 


0.08 


0.08 


0.08 


m-Phenylenediamine hydrochloride 


0.12 


0.12 


0.12 


0.12 


0.12 


0.12 


4N Aqueous potassium hydroxide solution 


2.62 


2.62 


2.62 


2.62 


2.62 


2.62 


Uric acid 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Uricase(24.1 I.U./mg) 


0.83 


0.83 


0.83 


0.83 


0.83 


0.83 


Glycine 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


Sodium sulfite 


0.126 


0.126 


0.126 


0.126 


0.126 


0.126 


Glycerol 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Sodium carboxymethylceliulose 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Xanthan gum 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Decaglyceryl monooleate 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


1 ,3-Butyiene glycol 


0 


8.48 


16.96 


25.45 


33.^ 


42.41 


Purified water 


84.82 


76.34 


67.86 


59.37 


50.89 


42.41 


Hair dyeing effect* 














Goat hair bundle 


3.25 


3.75 


4.25 


6.25 


7.00 


7.50 


Wool cloth 


3.00 


3.25 


3.75 


4,00 


4.50 


4.25 



*: Value of JIS Color Standard Chips 
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Ingredients 


Amount {% by weight) 




Standard 


5-1 


5-2 


5-3 


5-4 


5-5 


p-Phenylenediamine 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


p-Amlnophenol 


0,1 


0.1 


0.1 


0.1 


0.1 


0.1 


m-Amlnophenol 


0.08 


0.08 


0.08 


0.08 


0.08 


0.08 


m-Phenylenediamine hydrochloride 


0.12 


0.12 


0.12 


0.12 


0.12 


0.12 


4N Aqueous potassium hydroxide solution 


2.62 


2.62 


2.62 


2.62 


2.62 


2.62 


Uric acid 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Uricase (20 LUVrng) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


uiycine 


0.8 


0.8 


0.8 


0.8 


0.8 ^ 


0.8 


oouium SUIT lie 


0.126 


0.126 


0.126 


0.126 


0.126 


0.126 


Sodium carboxymethylcellulose 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Xanthan gum 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Decaglyceryl monooleate 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


Glycerol 


3.0 


11.46 


19.93 


28.39 


36.86 


45.32 


Purified water 


84.65 


76.19 


67.72 


59.26 


50.79 


42.33 


Hair dyeing effect* 














Goat hair bundle 


2.50 


2.50 


3.00 


4.50 


6.50 


7.00 


Wool cloth 


2.50 


2.50 


2.50 


3.50 


4.00 


5.50 



; Value of JIS Color Standard Chips 
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As seen from Tables 5 and 6. the hair dyeing effect is remarkably decreased when the amount of water becomes 
less than 60% by weight based on the total weight of the composition In the case that purified water is replaced with 
1 ,3-butylene glycol or glycerol. Therefore, the amount of water to be contained in the oxidation hair dye composition of 
the present invention is preferably at least 60% by weight based on the total weight of the composition. 

Hereinafter, the production of the oxidation hair dye composition of the present invention will be explained. " 

The hair dye composition of the present invention Is produced as a one-pack type preparation in the form of liquid, 
paste, gel. cream, aerosol or the like according to a conventional method. In view of ease of application and treatment' 
an aerosol is preferred. 

For example, the composition can be produced as follows. The ingredients other than uric acid, uricase, the reducing 
agent, purified water and the pH adjusting agent are dissolved in a portion of purified water with heating at about SQ^C 
under nitrogen atmosphere. After mixing the mixture for a while to obtain a uniform mixture, the resultant mixture is 
cooled to about 30*C. To the cooled mixture are added uric acid and the reducing agent suspended in a portion of 
purified water. Then. pH of the mixture is adjusted to pH 6.7 to 9.5 with the pH adjusting agent. Finally, uricase dissolved 
in the remaining purified water is added to obtain the desired composition of the present invention. 

Alternatively, ttie composition of tiie present invention can be produced by the same manner even without any 
reducing agent when the production is can-ied out under strict inert gas atmosphere such as nitrogen atmosphere. 

The oxidation hair dye composition of tiie present invention thus obtained is in the form of a one-pack type compo- 
sition which can be used conveniently and stored in a sealed vessel. When it is used, the composition can be suitably 
applied as it is to dye the human white hair. 

The following Examples furtiier illustrate the present invention in detail but are not to be construed to limit the scooe 
thereof. ^ 
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Example 1 

The ingredients as shown in the following formulation except uric acid, uricase and the pH adjusting agent were 
mixed and dissolved in a portion of purified water at 60*»C under reduced pressure and the atmosphere was replaced 
with nitrogen. The mixture was mixed for a while to obtain a uniform mixture. Then, the mixture was cooled to 30*'C and 
to this was added uric acid dispersed in a potion of purified water. The mixture was adjusted to pH 9.0 with potassium 
hydroxide. Finally, uricase dissolved in the remaining purified water was added to obtain the desired hair dye composition 
of the present invention in the form of gel. 

Formulation 



Ingredierrts 


Amount (% by weight) 


p-Phenylenediamine 


0.6 I 


p-Aminophenol 


0.2 


m-Aminophenol 


0.1 


Polyoxyethyiene (4.2) lauryl ether 


3.0 


Xanthan gum 


2.0 


Uricase (20 I.Uymg) 


0.6 


Potassium urate 


2.2 


Thioglycolic acid 


0.2 


Potassium hydroxide, Purified water (adjusted to pH 9.0 with potassium hydroxide) 


balance 



When this composition was applied to human white hair and the white hair was treated at 30*»C for 30 minutes, 
washed with water, shampooed, and then dried, the white hair was dyed in a grayish color. 

Example 2 

According to the same manner as described in Example 1 . the desired hair cream type composition or the present 
invention was produced by using the ingredients as shown in the following formulation and adjusting to pH 8.5 with 
monoethanolamine. 
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15 



20 



25 



Ingredients 


Amount ^% hv uvAinht\ 


p-Phenylenediamine 


0.1 


m-Phenylenediamlne hydrochloride 


0.5 


1,3-BiJtylene 


p n 


Decaglyceryl monostearate 


3.0 


Cetyl alcohol 


0.5 


Stearic acid 


0.8 


Xanthan gum 


1-9 


Sodium cartK3xymethylcellulose 


1.0 


Uric add 


1.0 


Sodium sulfite 


0.08 


Uricase (20 I.U./mg) 


1.0 


Monoethanolamine. Purified water (adjusted to pH 8.5 with monoethanolamine) 


balance 



30 



35 



This coniposition was applied to human white hair and the white hair was daily treated for 1 0 to 30 minutes washed 
with water, shannpooed, and then dried. After treatment for 10 days, the white hair was dyed in a purplish color. 



Example 3 



According to the same manner as described in Example 1 . the desired hair cream type hair dye composition of the 
wiSm'JnSnd^^ ingredients as shown in the following formulation and adjusting to pH 8.75 



40 



45 



50 



55 
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Formulation 



5 



Ingredients 


Amount (% by weight) 


p-Phenylenediamine 


2.0 


m-Phenylenediamine hydrochloride 


0.1 


m-Aminophenol 


0.8 


Sodium sulfite 


0.08 


Polyoxyethylene (10) cetyi ether 


8.0 


Stearyl alcohol 




Oleyl alcohol 


5.0 ( 


Behenyl alcohol 


2.0 


Cetyl alcohol 


2.0 


Cetyitrimethy! ammonium chloride 


1.0 


Glycerol 


2.0 


Uricase (20 I.U7mg) 


1.5 


Uric acid 


5.0 


Monoethanolamlne, Purified water (adjusted to pH 8.75 with monoethanolamine) 


balance 



30 

When this composition was applied to human white hair and the white hair was treated at 30*»C for 30 minutes, 
washed with water, shampooed, and then dried, the white hair was dyed in a grayish color. 

Exanple 4 

35 

According to the same manner as described in Example 1 , the desired treatment type hair dye composition of the 
present invention was produced by using the Ingredients as shown in the following formulation and adjusting to pH 8.5 
with potassium hydroxide. 

40 
46 

so 

55 
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Ingredients 


Amniint f^t/L. Hu uualnhiM 
r\i 1 luui 11 ^ /o uy weiyni^ 


p-Phenylenediamine 




p-Aminophenot 




o-Amtnophenol 




Cet/ltrimethylammonium chloride 




Stearyltrimethylammonium chloride 


i A 
1 .U 


Isopropyl myristate 


7 n 


Cetyt alcohol 


5.0 


Stearyl alcohol 


!- 

2.0 


Liquid paraffin 


4.0 


Liquid lanolin 


0.5 


Propylene glycol 


0.5 


Uricase (20 I.UTmg) 


1.0 


Uric acid 


2.0 


Thioglycolic acid 


0.06 


Potassium hydroxide. Purified water (adjusted to pH 8.5 with potassium hydroxide) 


balance 



When this composition was applied to human white hair and the white hair was treated for 30 minutes, washed with 
water, shanrpooed. and then dried, the white hair was dyed in a brownish color. 

In addition, when the composition was applied to human white hair after washing with a shampoo and the hair was 
treated at 30 to 40*»C for 5 to 10 minutes as conventional hair treatment several days, after treatment for 10 days, the 
hair was dyed in a reddish color. ^ 

Examole 5 

According to the same manner as described in Example 1 . the desired gel type hair dye composition of the present 
invention was produced by using the ingredients as shown in the following formulation witiiout any reducing agent and 
adjusting to pH 8.5 with potassium hydroxide. 



so 



S5 
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Ingredients 


Amount (% by weight) 




p-Phenylenediamine 


0.6 


10 


p-Aminophenol 


0.2 




m-AminophenoI 

Polyoxyethylene (4.2) lauryl ether 


0.1 
3.0 


15 


Xanthan gum 


2.0 




Uricase (20 I.U7mg) 


0.6 




Potassium urate ^ 






Potassium hydroxide. Purified water (adjusted to pH 9.0 with potassium hydroxide) 


balance 



20 



When this composition was applied to human white hair and the white hair was treated at 30*C for 30 minute, 
washed with water, shampooed, and then dried, the white hair was dyed in a grayish color. 

25 

Example 6 

According to the same manner as described in Exanrple 1. the desired hair gel type hair dye composition of the 
present Invention was produced by using the ingredients as shown in the following formulation without any reducing 
30 agent and adjusting to pH 8.5 with monoethanolamine. 

Formulation 



35 



40 



45 



SO 



Ingredients 


Amount (% by weight) 


p-Phenylenediamine 


0.1 


m-Phenylenediamine hydrochloride 


0.5 


Propylene glycol 


1.0 


Glycine 


0.8 


Xanthan gum 


2.0 


2-Alkyl-N-carbQxymethyl-N-hydroxyethylimidazolinium betalne 


2.5 


Uric add 


1.0 


Uricase (20 l.U./mg) 


1.0 


Disodium editate 


0.2 


Monoethanolamine. Purified water (adjusted to pH 8.5 with monoethanolamine) 


balance 



55 



This composition was applied to human white hair and the white hair was daily treated for 1 0 to 30 minutes, washed 
with water, shampooed, and then dried. After treatment for 10 days, the white hair was dyed in a purplish cotor. 
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Example 7 

The desired aerosol type hair dye composition of the present invention was produced by using the ingredients as 
shown in the following formulation, adjusting to pH 8.7 with potassium hydroxide under nitrogen atmosphere and filling 
5 the resultant mixture in a aerosol can together with about 4% by weight of liquid propane gas (5. 1 kg/cm2) based on the 
total weight of the entire conposition in the can. 

Formulation 



IS 



20 



2S 



Ingredients 


Amount (% by weight) 


p-phenyienediamine 


1.5 


p-Aminophenol 


0.1 


m-Aminophenol 


0.12 


m-Phenylenediamine hydrochloride 


0.08 


Glycine 


0.8 


Decaglyceryl monooleate 


3.0 


Uric acid 


1.0 


Uricase (20 I.U./mg) 


1.0 


Potassium hydroxide. Purified water (adjusted to pH 8.7 with potassium hydroxide) 


balance 



30 



35 



When this composition was applied to human white hair and the white hair was treated at 30*C for 30 minutes, 
washed with water, shampooed, and then dried, the white hair was dyed in a grayish color. 

Example 8 

According to the same manner as described in Example 1, the desired hair gel type composition or the present 
invention was produced by using the ingredients as shown in the following formulation and adjusting to pH 8 5 with 
monoethanolamine. 



40 



45 



SO 



55 
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IS 



20 



Ingredients 



p-PhenylenaJiamine 
m-Phenylenediamine hydrochloride 
Propylene glycol 
Glycine 
Xanthan gum 

2-Alkyl-N-carbQxymethyl-hydrQxyethylimidazolinium betalne 
Uric add 
Sodium sulfite 
Uricase {20 I.U./mg) 

Monoethanolamine, Purified water (adjusted to pH 8.5 with monoethanolamine) 



Amount (% by weight) 



0.1 
0.5 
1.0 
0.8 
2.0 
2.5 
1.0 . 
0.08 
1.0 
balance 



25 This composition was applied to human white hair and the white hair was daily treated for 1 0 to 30 minutes, washed 
with water, shampooed, and then dried. After treatment for 10 days, the white hair was dyed in a purplish color. 

Example 9 . 



30 



The desired aerosol type hair dye composition of the present invention was produced by using the ingredients as 
shown in the following formulation, adjusting to pH 8.7 with potassium hydroxide under nitrogen atmosphere and filling 
the resultant mixture in a aerosol can together with about 4% by weight of liquid propane gas (5.1 kg/cmz) based on the 
total weight of the entire composition in the can. 



35 



40 



45 



so 



55 
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5 





Ingredients 


Amount (% by weight) 




p-Phenylenediamine 


1.5 


10 


p-Aminoplienol 


0.1 




m-Aminophenol 


0.12 




m-Phenylenediamine hydrocliloride 


0.08 


IS 


Glycine 


0.8 




Glycerol 


1.0 




Sodium sulfite 


0.12 




Xanthan gum 


I. 

0.6 


20 


Decaglyceryi monooleate 


1.0 




Uric acid 


0.6 




Uricase (20 I.U./mg) 


0.8 


25 


Potassium hydroxide, Purified water (adjusted to pH 8.7 with potassium hydroxide) 


balance 



When this composition was applied to human white hair and the white hair was treated at 30**C for 30 minutes, 
washed with water, shampooed, and then dried, the white hair was dyed in a grayish color. 

30 



35 



40 



45 



SO 



55 
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Experiment 5 

Time-course evaluation of stab ility of hair dyeing effect and uricase ^^ ntiv/ity 

s 



10 


Ingredients 


Amount (% by weight) 




p-Phenylenediamine 


1.5 




p-Amlnophenol 


0.1 




m-Aminoplienol 


0.08 


IS 


m-PhenvlPnAfiiflmino hvHrnr^hlnrtrla 
■ II 1 1 Id ij Id iQuicii 1 III lo 1 lyui uui iiui luo 


0.12 




Glycine 


0.8 




Glycerol 


3.0 I 


20 


Xanthan gum 


1.0 




Sodium carboxymethylcellulose 


1.0 




Sodium sulfite 


0.13 




Oecaglyceryl monooleate 


3.0 


25 


Uric acid 


1.0 




Uricase (20 I.UVmg) 


1.0 




Potassium hydroxide. Purified water (adjusted to pH 8.7 with potassium hydroxide) 


balance 



30 



According to the same manner as described in Example 1 , oxidation hair dye compositions were produced by using 
the above ingredients. Then, the compositions were filled in sealed vessels under inert gas atmosphere, stored at 40*»C 
for 2, 4 or 6 months and their hair dyeing effect and uricase activities were evaluated 

35 

n) Evaluation of time-course st abilitv of hair dveina effect 

According to the same manner as described in Experiment 2. the hair dyeing effect of each composition was eval- 
uated based on the following criteria. 

40 

A: being dyed in a thick gray color 
B: being dyed in a gray color 
C: being dyed in a pale gray color 
X: being hardly dyed 

45 

(2) Eyaluation of time-course sta bility of dyeino properties 

According to the same manner as the test for hair dyeing effect, white cloth (JIS L0803 attached white cloth for Color 
Fastness Test, reference number 1 wool) was dyed with the composition under 75% relative humidity at 30*C for 30 
so minutes and brightness was measured by using JIS Standard Color Chips to evaluate dyeing properties and the dyeing 



(3) Evaluation of time-c ourse stability of uricase activity 

According to the same manner as described in Experiment 1 . the enzyme activity was measured, 



tMQTWMrv —CO i^-r-iMAo 
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The results are shown in Table 7. 
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Table 7 





Initiation 


Storage period (months) 






2 


4 


6 


Hair dyeing effect 


A 


A 


A 


A 


Dyeing properties 


4.25 


4.25 


4.25 


4.50 


Residual enzyme activity* 


100.0 


103.6 


100.3 


99.1 



*: The relative value obtained by taking the enzyme activity immedi- 
ately after the production as 100. 



As seen from Table 7. according to the present invention, the uricase activity and the hair dyeing effect based on 
the enzyme activity are stabilized for a long period of time. ' 

As described herein above, according to the present invention, there is provided an oxidation hair dye composition 
which contains urease stably and exhibits excellent hair dyeing effect. 

Claims 



1 . A one-pack type oxidation hair dye composition which comprises uricase, an oxidation dye and uric acid, whereby 
the pH of said composition Is 6.7 to 9.5. 

2. The oxidation hair dye composition according to claim 1, wherein the composition contains about 0.1 to 5.0% by 
weight of oxidizing agent and about 0.1 to 5.0% by weight of uric add. 

3. The oxidation hair dye composition according to claim 1 or 2, wherein the composition additionally contains a reduc- 
ing agent the electrode potential of which is more positive than that of ascorbic acid but more negative than that of 
uric acid. 



4. The oxidation hair dye composition according to claim 3. wherein tiie composition contains less than 0.5% by weight 
of tiie reducing agent. 

5. The oxidation hair dye composition according to any of claims 1 to 4, wherein the composition contains a pH adjusting 
agent selected from tiie group consisting of potassium hydroxide, monoetfianolamine and a mixture thereof. 

6. The oxidation hair dye composition according to any of claims 1 to 5. wherein the composition contains at least 60% 
by weight of water. 

7. The oxidation hair dye composition according to any of claims 1 to 6, wherein the composition contains uricase in 
a concentration of 100 to 250 I.U./g. 

8. The oxidation hair dye composition according to any of claims 1 to 7, wherein the composition is in tiie form of an 
aerosol. 



9. A method of dyeing hair, comprising treating the hair witii a one-pack type oxidation hair dye composition according 
to any of claims 1 to 8. 

10. A method for stabilizing uricase in a one-pack type oxidation hair dye conposition comprising uricase and an oxi- 
dation dye whic^ comprises adding uric acid and optionally a redudng agent the electrode potential of which is 
more positive than tfiat of ascorbic add but more negative tiian ttiat of uric add to said composition and adjusting 
pH of said composition to 6.7 to 9.5. 
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